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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable transmission 
power control for each code channel, without incurring 
increase of power consumption or circuit scale in 
performing multicode transmission, which uses plural 
code channels in a code division multiplex access 
(CDMA) terminal by a frequency spread modulation. 
SOLUTION: Variable gain circuit ISA and 16B are 
equipped respectively on the output side of spread 
circuits 15A and 15B provided for every code channel, 
outputs of the variable gain circuits 16A and 16B are 
summed by adders 17 and 18. quadrature modulation is 
performed by a modulator 20, and a transmission signal 
is obtained. Furthermore, a variable gain circuit 22 for 
adjusting the level of the transmission signal is provided 
Adjustment of an average transmission power of code 
channels is performed by the variable gain circuit 22, and 
these individual adjustments are performed by the 
variable gain circuits 1 6A and 1 6B. 
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^^^tl-Sii^^gl 3rc|E«<OCDMAaS5»5<OMfi/<'7 
1 ocou- K^-v>^WHc(iait&tu-Cl^?S:ofg*^9 

tijsi 1 ^(ziEKcocDMASga^toaim/^^ 

[iS^^ 1 6 ] f5IS«-ffitfc[El»StXI5IBS-m 1 <0 PTE 

Tet^$n^iS*^9 7?lSl 5U^r*L^^M ^|Z|5«(7)C 
D M A4a5feC036fi/ W-SSBSSo 

[Si«]I1 7] fJS2CDMAJg5SA^5»lftaa<ivX7^A 

i-Alzfclt^S4fe^r*fc5SI«S9;!lSl 6t^■ftl:6M 
3llC|Be<0 C D M A <Oia^^/ < ^7 -iSSSSo 



(3) 



^mW- 1 1 -266 1 68 



-C&^IS*3l9 7bMl 7ur+i;6^1 ^(cISiEcDCDMA 
[O O O 1 ] 

8lJ$7c}$^ : Code Division Multiple Access) IZ^^ 

[O O O 2] 

fcCDMAfy^fim^mifX^Xl^^o 

K7Affi«<^:;^^<t Lritgffitk (DSiOirect 
Sequence) ^ffiUfcig^fZli. ^iliftii^iSg5SA^ t, 

gA^&al^4g5t5A^t>CD^U^Sa3b<^l^T^SSlt. ^ife 
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=1 > ^— * ra-ca):77 Y ;u2a(D7=i^)<D7^— <i-^c7) 
fi2i(zi(|y^rsia^A<fcSo ca)<fc3ft«iH$%xf= 

s^sUs i^^ii^-efii o-3gg(Dtf^ KKy 
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2;^)^t»A:^L. L/'<;^$^J^^;1^S:^HIK2 3 f*. c+vbTP 
cAfi-^^tiXT pcB^-^ciS-tyixr. '^'SMmwSt^ 

6 A. 1 6B. 2 2(Z^L. ^ix-f*L. L/'<;HlSffi<D*J 

taifi^A^B.c^tii^-r^o 

[0 0 4 0] Hi |C:^-r»iftS5fe 1 li. iS9(:i^ 

■r«ffll4g*l 2 1 irit-^-Si:. ^:^a>3- K5^-v>^-;u 
O'^-X/^V KIE-^S^iS LfcSfcQ p s KSiSSfra 
««tL. K^■^^'>:^;^cri:<0prSf^J^i[sl^1 6 

A, 1 6 B;&<^i:;^;m-^«iS[aI»8P5F^irKit'b4xT 

RJ^f^j^§IelK2 2 *S;^;:g^T^P^lHlKP*ilC*L. rT^ 
flJ^lElKl 6 A. 1 6 B. 2 2 $5®iE^Zi!I/|^•rfc^^)C0U^ 

;u®Jffli/1IS:isl!»2 3^^i^rt^'5^r^SiSL•cu^^o o 
C(7)^liag5|£i icli. -r>5:*:)*»±3T*3:^S^^0f^j 

[0 04 1]*|C. ZCD^ai4g5Sl (7)i&f^*Si^-r^o 
[op 4 2] *I3— K^-V>^-;K07^— h»J— A 
(i. <i-^^4 A. 4 B36^C)ffi»lHl»1 5 A, 1 5 BIZA^ 

3— K^-\'>^-;urtlZ, PTSfli^lElSl 6 A, 1 6 B 

|-<fcoTUK;ng^/i<^i:$tL/c^. :!iPS:||i 7. i 8(c 
2 0(rA:^f^o cm3i:oT. 4ffiPSKSii$+tfc 

p^^^^J^#IEl» 2 2 SLis^^mm 1 4 l rstfe^ 2 ic^ 

[0 0 4 3] S±fe^2l*. ^S&iS^i ;^l^t)a)€'I3-K^ 

li^-efe^ T p c Afi^3tr/T p c B{i#$^i!)4g5(5 1 
(cjsifi-r^o ^»as*i T?(*. s^iffli 2A<znbTP 

CA^i^atfTPCB^i-^^SflL. S^iLfcTPCA 

li-^ai^T p c Bfi-^li u^;uSiJffli;1IS:[slS2 3 t> 
4x^o u^;u*!lt8i;1lg:!El»2 3liTPCAm-^&tfT p 

CB{i-^*t,<tlC, '5rSflJ^ilsl» 1 6 A, 1 6 B. 2 2 A 

[0044] CCt?. T PC A<I-^3ti;T PCBfg-^fZ 
RlSEfimiHlffil 6 A. 1 6 B. 2 2 <7)$(Iffll|rOl\r 

i\r>—W&^^ (T PC A{i#&t^T PC BM^) (i. 
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Co 0 4 5] 3-3a)pr^f«j#lslKcDP*3. ismmTi-a^ 
6A, 1 6B(i. -5-;K-?tL. "t^ i>^JUm^S& 

m]Bims\Hmzmfits*i^tttiz^ DXA^migi 9 

(D^- K5<0$^JiKIA^t». -^i'-f -ihS ^>i;lii±t^-lft^ 
2 o d BgSL*>i:ix*i^(7>-e. a— -v >^-;urac7> 

L\ ^z-e. ^a2^c:^"rJ:5^i:t^J^^^JIi^^T5^;^r)<t■r 

Si 6 A. 1 6 B, 2 2(Dd Bm^-eCOfiJ?i-Ci&^o ^ 

®TPCA = UP : a— K^■^'>^-;^ACD32I^I^^'7 — 
^ 1 d B±If<fco 

©TPCA = DOWN : 3 — K5^-V >^-;U AOSIjl/^ 
7 — * 1 d BT(f cfco 

<3>TPCB = UP : a— K5^•v>:^;^B<DiilfI/^'^— 
^1 d Biffcfco 

®TPCB = DOWN : =1— K^^ V^T-^UBODsS^l/^ 
•7 — Si dBTIf J:o 
[0046] Xt^*>^5 1 (CfcUT. TPCAit 

#3^i;TPCB^i^<D^iji£*s*fL. ^fef^»^s^^T5o 

[0047] T PC A = U P;^»^OT PCB=^U P01i^ 

\z\t. 7.^v:fs2{zni^x. si^^m^mzzomm 
csi dB±(f^j:3ic. mmm^c^mtiL^ mm^ 

JUT-f^o f^HIC, T PC A = DOWN;&\OT PCB = 
0^2 2a)^J4#C* 1 dBTIf^J:3lc. l^mm^Ct: 

th:hL. nkm^mTT^o i^m. TPCA«#ibTPc 

B^i#<Dil*;b<u p. fc^l^ttg5:^A<DOWN(D^^i. 
S^iST:^ay[HlKSPl^<DprSfij^iIslK2 2<Dtf^$ffiUN 

[0048] Z:4xlrJtL. TPCA^i-i-iiTPCBfi-^ 
CD— :^A<U PT?ffe^;6<DOWN(7)«^lC(i, pTSfiJ^lH] 

Ki 6A. 1 6 Btmmmmp^iz&itii'tHihX'Mmi 

tiS^fcS«JfflI*^T5o T PC A = U P]&^-^T 

PCB = DOWN<7)a^. ^-f. ^XffJlilHiSl 6AC7) 
f«J*5AA<g:^{iI (MAX) -Cfc^^l^i:3A^^^SL (X 

^•y:/5 4) . fi:*:fiit?fttt(^X7^^:/5 6(ziSSi»fT 

1*. '^mm^^mm-i GB<Dm^Bi^<s,fl^m (m i n) -e 



•c^jfiBSi d BTtfrA^&fliassjSTL. S/hffir*fe 
4xtf. X7^»:/:^5 8-Cpia£«lfIilgS2 2<Df>J^#cSi d 

[0049] mWz^ T PC A = D0WN35^OT PCS 
= UP<Dig^. ^-r. RT^fJmislfi&l 6 Ba)flJ|§B3S»<S 

(MAX) xh^t^Hot^^m^L i-^^vts 

9) . S:fc(i-efctLiiX7^*y ::f6 i (ClIgi^^TL. S*: 

fi|-e*IttL«, X7"':;:^6 0-efiJ#B*1 dBJi(fT;Ei^ 
y,';K=rvZfS 1 fz^fi^-rSo X7^'y3''6 1 "Ctt. Pl^fiJ 
f§lH]»1 6 A<D^Jf#AA<g/Jx(i (M I N) X^^t^^O 

A^S^SL. g/Mi-e/cCit*trsxi^*:/:^6 2T*fij#A$ 
•v:^6 3-eRr^f«j^lHi»2 2<D^ij#csi dBT^frA^ 
[0 0 5 0] CDMAicj:^^iiia{ii/;^7^A<7>:^^S 

(TPCA^i-^ai^TPCBM-^) ^CDr3-K^ 

J: (UP) . 1 dBT^$-y-cfc (DOWN) Sfi^-r-S 
($AMc. 33l<i/^'7-$^^b$i±?S:Lv (NOP) ctSJi 

5^-^>:^;ur^C0/^7— $»J!ai^i-^ (TPCAm-^3fci;T 

PCBfi#) <7)tN-rtL/i^-:^*<Slfiu^;uS^^b*-t±* 

M<tLr. ^W^mmSt^ 6A, i 6B-e^t*&f -SCi: 
i:L. 4,L. PlSftJ#lpIKl 6 A, 1 6 B(7)SijtBlieffl(7) 
il^-e^J«;T*^?5:t^«^(c]i. •Rr^f*J^#Is]S2 2 t3^^ 

[005 1 ] f^D-Unm%tK 3^{I/<7-<0 

(UP) . i3l«/W-a)T^ (DOWN) &l/3l<t 

/^r?— s^-^b*-t±>5:l^ (NOP) <7>3aiy *ji^-r^« 

[0 0 5 2] ^-r. T PCAfi^Sl/T PCB^l#(7)iJ^ 
>5:< i: t-:**<NOp■c&-5;&^^4^^JSlJL {.T^^v^l 
O) . U^-rtltNOP-e?S:l^ii^^Cli. ±i^<Dia2iz^ 

-r®si:f^i:«a3is^Ta o^a) » iJ^*<<tt-^A< 

NOP-C?fc^ig'&IZ(*. T PCAii^aU^T PC 

Do 

[0 0 5 3] Sfefr^i^ttCOSS. T PCA = DOWN)b^-^ 
TPCB = NOPC0li'&fZtt. X7^';^::f7 2(rfcl\T. 
R^Sf»J^^[il»A(Df^J^|A;6<S/^^l)b^<^•53!^^*¥^I^L. S 
/hfiSr'*lt4xfiX7^'>3^7 3t?flJ4§A$1 d BT(fT36^ 
t,«i31S«TL. S/hfifCfc+tl^. #»j»A*C*LfeLJiT 
If b^^^5:t^<;)^?. Xi^-:/ 3f 7 4(cfet%r PlSffJ^IilKB 
a)flJ^&B^1 d B±(f-si:t(cprSf«Jf#lHiKccD^*j?#c 
*i dBTifr. ±<*<bLr. 3— K^v>^;uA<Dfij 

dBT;b<y. 3— K5^V>:^;UB(7)fiJf9;b<-t<D* 
*"e&5«fc5fC-f -5o I^fillC, T PC A^U P/l^OT P 

CB^NOPOjig^izii, :k^v^i s\zt^i^x. 
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::^7 6-C?f^j^§A$1 d B±(frA^t»5ft^$»TL. S*: 

ffl-CfctLtf. X^'>::^7 7lC^5l^riptJ^§B^ 1 dBT(f 
^i: ti(::f»J4iCS 1 d B±(f-5o TPCA = NOPA^o 
TPCB = DOWN(7>ii^rctt. Xt" 8 (CfcL\ 

T. flJ^#BA<a'^^iIA^t•5;^l^^^IJSL. fi/hfitT*>£cit*L 

tf;^7^»v:^7 9-CfimB$1 d BT^f■CA^t)«lSSJ^T 

L. fi^Mit-e&;htf. x^-:/:^8 ofzi3t^r^j#AS 1 

d BJitf^KktlZ^mc^ 1 dBTff-5o ^fc. TPC 
A = NOPA^OT PCB = U P(Olg^(Z(*. X7"»>:^8 

•e?sit^iiixi^'y::^8 2-c?f)j#B* 1 dB±(frA^t)^a 
^$*$TL. :a:*:fiI-e*;Kf^. X7"'y::/8 3^zfcu^rf^J 

liAS-l d BTlf t!CfiJ#C*1 dB-tlf^o TP 
CA=NOP;&^-:^TPCB = NOP(7)ii^(C^i. 

[0 0 5 4] ^i&Sg^l iz^stt^iSl^l/^r?— 

^t^tt■e^i3^ct^o =a— K^-v^^yuA, B(D^±&w?tc3l 
fiu^;u*pr3£fjj#lHliS2 2-c?ISgL. 3— K5^-V>:t- 
;i.A. BrB^coU'<;ull$p^^f^J^i[^IK1 6a/i esirj: 

[00 5 5] ^^,±.m^n\^fzm^0>mm<ommo^mm^ 

Is]»1 6 A. 1 6B$l£Itrfcy. C*l.t,(Zj:oT. ^ 

[0056] (m 2 (DUfflj^fi) ±i^om 1 <o§is£j^ss 

— K^-^T>:r-;KDa^M (M^3) i: LfeS-^tD^ifiig 

^6a>«fi£$n^Ln^^o c:(75^ifi4g5S(i. Mffl(7>{i-^ 

^4 A-4M;6<}$|g|$;K5<k^4,(z. T^i; ^ yu^i-^ jli^ 

;ufi-^4[&3liEl»SP 5 It . MilCDfflgfclsIKl 5A-1 5 
M. MliCDpT^ftJ^lElKl 6A-1 BMSffi^rfcy. 
* RriE*lJ#lElK 1 6 A-l 6M36^t.(D|^fi{g# I A-- I 

# RlXflJ^IsIiS 1 BA-I 6^/l6^&(0^IS^i■^Q A 

4o U'<;u$ijffli;*a9:[iiK2 3 Al*. RrXf«J#lEl»1 6 a 
-1 6M. 2 2<DU'<;KDfflffll$fT5o ifflSS 1 7,18 

ho 

[0 0 5 7] Ca>^16«5R6-eii. Slfe^2A^b2l{i* 



U'<;uSl|ffiI;1IS:iEi»2 3 A;ei<prS*J?§[fil»1 6A-1 6 

M. 2 2-e(Du^;nasfi£3^s-r'So m 

R^Xflj^iIiI»2 2-r?!gS-r^cfc5(cL. a— KT-vv^- 
yuracDUXyu^^prSftmisiKi 6a-i BM-eiS^-r 

[0 0 5 8] »»)S*3&<filffi^-s=]-K^-v>:f^;u<3!)a 
;C)<3iu±-ea&ort. mi cosiffi?^ffi<z)«ffiiag^fc^5it 
^ T V ^ j\^m^9&mmm^ 5 F»i a)«^ * c ^ c ^ f£ it 

[005 9] imso^mmm} m—(D^m^mz^i\ 

*5 T n - > c: i: fcig^lg i: * 4x am u^;u 
Sk¥G. ^^Sy^TKm («x.tf#?^iS{ir'(ii 0-3(0 

^S. 7^-' Srail-eiil 0-6(DSjg) lzJ:or^a6t)tt 
^btt-So Lfc;b<oTv CtLt>(Di3— K^A'V^-yu/i^I^ 

c^HiSg* SIti L fc ti a)-e & >s c t *#a-r ^ <t . 

[0 0 6 0] ^c-e. Si a)||J£?K®CD^lft4g5l^1 (Zfc 
t^r. {i-^3i4A, 4B(0a§l;^l<5^^;b^-^Tt^*ll^. 13- 

#xt)ti-So ia5iz^-r«iiiffl^7(i. 01 rc:^^^^!!! 

S^l l::^5l^r. UK;i.»jtBigiS:iel»2 3 *^it^*^t> 

yii:. <i#ai4A.4Bom#a>aissa£sijLzi-K5^ 

^>:^;UA. BracDL/'<;u^*tt©:LTRriE^i#lHl»i 

6 A. 1 6 B<Dl£S$fT"5 U^;HiS[Hl»2 4$s£(tf= 

SSIalK2 4 ic J: y U^;uM;&^nr^f«J#lHl» 1 

6 A. 1 6 BrzSS*;KTfc;Kfi. Sifeg2A^t)(7)/<'7 

[006 1] ^fc. #a— K^^>45.;ur0lCD*S5^UK;u 

S[sl»2 4A^bSI^£il•rJ:9l:ILr13lttf. ;1iS:^^T5 
[0 0 6 2] {S4 0SISfiJ^JB> ±2tfcftSIS6a>}^a8 
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it. ±^*i:LrM^la)pr^^f|J^#IsI»S^lx.rl^4^I^J:t^ 

[0063] Ill6f*. M=2 0ii^fCi^g(O1 0(03 — 
5S1 IC^3L^■CI3— K^^-V^^-^UAtD^ilKOpT^fij^IelSl 

6A$3iy(^^. ffittiei^i 5 A7b^t,<ol^^ai$^^^^fcl;^E 
S«»</)^-x/<> K{i-^iis "tti^^. iiaesi 7, 

3Bii. T PC Aji#j&tf T pcBjl-^(zS-:5i^r. pT 

S#»ifiIsIKl 6 B. 2 2 t:mm't^. 

[0 0 6 4] zoy^m^^aom-^. 3-ktv>^wu 
IS. 3— K5^-vi/:^;uAC0tfV.<DU'<;u*ias-r^ii^"e 

fcH«. ^CDIgSfilCffi^-r'Sfc*(tRr^#iJ#Isl»2 2T* 
^i±tz&fz\f. a-K^-^>^WUBCDprSfij#I5]Kl 6 

f»J#lH]»1 6 BT'U^VKDS^^ff^licfcL^o 

3— K^A'^t-yuAo^^'iii^-r^s^. K^A' 
B co^is^-r sii^<7>sisa * $s L (0 Tf . 

S-RFSftJIilsl^l 6 B, 2 2-eU^;KDiaS^^T^fS<*: 
[0 0 6 5] laJi. *^^CD$f^Lt^ll^£<D}^aSlr-DC^ 

[0 0 6 6] ±j$:<Dmm(01i^mX'{t^ ^illil^i*>Xi^A 
»i^f*. ^i!l®{ii/XT'AJU51-<7)CDMAv'X^A. m 

SSa)aSi:LTt,iEffiffi« (OS) (zKSS+i-S t(D-C 
l*>5:<. ^3^ft7^v-;e>-:f (FH : frequency 

hopping) ^^^r — Zf (chirp) t^ftimi^^ Z tfi<V^ 
4o ^SSSr-CD^H^^t. QPSK(Cj:^il 



•V>DPSK (HiftSfflv:? hXSi : differential phase 
shift keying) -^B P S K (2lS<ifflv:7 K^H : bin 
ary phase shift keying) ?5:^*C7)^ill:&jS SSffif ^ C 

[0 0 6 7] 

[iai ] ^mm(Dm^ a>^momm(D^wim^(r>mjs.^ 

[03] S^i/^^-^iJtaico^i^^liKD-Cij^^-r^^n- 

[04] *«^COm2<OllJS(D?^SS(Oi^iS5S*C7)»^* 
[0 5] *a6^<Dm3<DllS6<DJ^ffi<DSaSg*a)««S 
[06] *^0ja)S4CD||Sfi<7)?^®<7>^i&ffl5S<7)m* 

^■r::?p^^0"e&^o 

[07] CDMA^fflt^/=«3fe(Di»i&^a^^Z)«^*^•r 

:/p-;^0-ei&So 

[08] ffi»£i)»cD-«»5S:m*^-r:?p*>^0-ea& 

[09] a-K^V>^-;uaA<2-Cfe-Si»Siag5i5lz33l^ 

I c # X. t» ;a ^ « « S ^ -r p !y -i? 0 1? fe ^ o 

I. 6-8 ^illSg* 
2 

4A. 4B.-. 4M m^m 

II. 13 T>7^:^ 

1 2 sma 
1 4 3ima 

1 5A. 1 SB.—, 1 5M ffitkisIiS 

1 6 A. 1 6 B. 1 6 M, 2 2 RT^fiJIilelffi 

17.18 Hans 

1 9 D/A^»g 

2 o SISS 

2 1 

23.23A.23B U^;U$lJ{^;1l^[s]% 
5 1 -6 3. 7 O'-S 3 T^'tV'^ 
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II] 



1 




TTPCA "UP- *^ "DOWN" J 
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[SI3] 



TPCA=DOWN 
TPCB = NOP 




< 



rTPCAW^*<-UP'd^-DOWN'*^ 




14] 



4A 



6 mmm^ 



5 -ry^jue-t^iaMttai 



ISA 



1 — ^ 














QA^ 



7t 



16A 



16B 



15B 
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(1^) 1^mW■^ 1 -266 1 6 8 



[07] 



101 9sua^ 



104 



lis 



112 





1 






.Q , 


D/A 










116 



^1 io BterRiBk 



119 ^fim 



[09] 



121 ^mm^ 



104A 



104B 



112 





lA J 




lA J 






OA > 


D/A 


OA 3 





nSA 116A 









IB ^ 




IB 












QB ^ 


D/A 


QB 







1158 11f 




